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Thestudyof hadronicmatterin theregimeof high
baryondensityand small temperaturehasrevealed
a rich and beautiful phasestructure. One phase
which hasattractedparticularinterestis the color
flavor locked (CFL) phaseof threeflavor quarkmat-
ter This phaseis expectedto be the true ground
stateof ordinary matterat very high density State
of theart calculationsarenot sufficiently accuratdo
predictthe critical densityof the transitionto CFL
matterwith ary certainty Currentestimatestypi-
cally rangefrom pgrit ~ (3 — 6)po, Wherepg is the
saturationdensity of nuclearmatter An exciting
prospectis the possibility to put experimentalcon-
straintson the critical densityfrom obsenations of
neutronstars.Several proposaldhave beenmadefor
obserablesthatarecharacteristiof differentsuper
fluid quark phasesandattemptsare beingmadein
orderto includethesephasesn realisticneutronstar
structurecalculations

Initial work on the superfluidphaseof QCD fo-
cussednostlyonidealizedworldswith N; flavorsof
massles$ermionsandno externalfields. But in or-
derto understandhe matterat the coreof real neu-
tron starsthe effects of non-zeromassesand finite
chemicalpotentialsclearly have to betakeninto ac-
count.

The main obsenration in this work wasthat a fi-
nite strangequarkmassshifts the Fermi momentum
of the strangequark with respectto the Fermi mo-
mentumof the light quarks. If the mismatchbe-
tweentheFermimomentas biggerthanthegapthen
pairing betweenstrangeand non-strangeguarksis
no longer possible. The transitionfrom CFL mat-
terto quarkmatterwith separatgairingamonglight
and strangequarks (2+1SC) is predictedto occur
at ms ~ +/peA. Alford et al. obsered thatin the
vicinity of this phasetransition we expect to en-
counterinhomogeneouf8CS phasesanalogousto
the Larkin-Ovchinnilov-Fulde-Feell (LOFF) phase
in condensednatterphysics. In the LOFF phase
Cooperpairshave non-zerototal momentumandas

aconsequenceairingis restrictedo certainregions
of theFermisurface.

In the presentwork we analyzeCFL matterfor
strangequarkmassesndchemicalpotentialsbelow
the unlockingtransition. We will aguethatin this
regime CFL matterresponddo the external“stress”
by forming a Bose condensatef kaonsor pions.
This effect canbe understoodasa chiral rotation of
the CFL orderparameter The critical chemicalpo-
tential behaesaspe ~ /MmsA/ pr andthe critical
strangeguarkmassasms ~ m/3A2/3 wheremis the
light quarkmass,A is the gap,and pg is the Fermi
momentum. We note that parametrically both the
critical e andmg/(2pg) aremuchsmallerthanthe

gap.

Figure 1. Massesof mesonsas a function of the
strangajuarkmass.
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